Evidence of metabolically active but non-culturable Listeria monocytogenes in long-term growth at 10 °C.
Cultures of Listeria monocytogenes at low temperatures (10 °C) in a broth model revealed long-term survival at about 0.04% cell density in relation to the log phase. In contrast, direct viable counts and PMA real-time PCR data suggested that 50% and 1% of the population retain membrane integrity, respectively. To elucidate the observed difference, the metabolic activity of the bacterial population was investigated by multiparametric flow cytometry, including the assessment of membrane integrity, reductase activity, as well as forward and side scatter properties. These analyses were complemented by 16S rRNA real-time PCR. The majority of the cells retained their membrane integrity and reductase activity until day 29. On day 42, 48.00 ± 4.00% (L. monocytogenes strain 3251) and 68.67 ± 3.74% (L. monocytogenes strain 535) of the cells had intact membranes, whereas 57.23 ± 1.85% (strain 3251) and 74.97 ± 3.01% (strain 535) exhibited high reductase activity. On day 42, mean 16S rRNA copy numbers of 3.98 ± 1.37 (membrane integrity) and 3.86 ± 1.32 (reductase activity) remained per intact or active cell. Our data suggest the transition of L. monocytogenes into a state of metabolic dormancy during long-term culture at low temperature.